, respectively. Application of vermicompost at 1% significantly increased NPK uptake in both grain and straw over control. Use of C. propargyl at 60 and 90 g a.i. ha -1 significantly decreased the NPK uptake by grain and straw.
INTRODUCTION
Wheat (Triticum aestivum L.) is a dominant rabi cereal crop of north-western zone of India. India is producing about 92.45 million tons of wheat from an area of 29.64 million hectare with an average productivity of 3119 kg/ha (Anonymous, 2013) . Haryana, which is one of the major wheat growing states, produces 111.17 lac tons of wheat from 24.97 lac hectares area with an average productivity of 4452 kg/ha (Anonymous, 2013) . N can limit crop yield and its judicious use is essential for sustainable crop production. It represents 28% of the cost of inputs. Mengel et al. (2006) reported that optimum N rate should be explored as too high rates may cause severe N losses and low rates depress the yield. Indiscriminate use of chemical fertilizers to get maximum yields leads to the depletion of inherent soil fertility (Gupta and Nath, 1998) . With the improvement in the agricultural technologies and *Corresponding author. E-mail: sheoranhardeep2008@gmail.com Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License release of high yielding dwarf varieties of cereals, demand for fertilizers has increased manifolds and nitrogenous fertilizers in particular. Most soils are far from being ideally fertile and should therefore, be improved not only by adding nutrients, but also by other soil amendments, like organic matter for maintaining the activity of "Soil life". Since, agriculture becomes more intensive and chemical dependent, therefore soil toxicities and nutrient imbalance threaten sustainable production. So, we have to think about the cheap and easily available alternate source of nutrients. Thus, demand for fertilizers can be lowered by supplementing the nutrients through organic manures. Judicious use of farmyard manure (FYM) with chemical fertilizers improves soil physical, chemical and biological properties and improves the crop productivity (Sharma et al., 2007) . Application of organic manures may also improve availability of native nutrients in soil as well as the efficiency of applied fertilizers (Sawrup, 2010) . Among different sources of organic manures, vermicompost is most important source and used since long as a nutrients supplement to crop production.
Solid waste generation in India is about 115,000 tons per day with a yearly increase of about 5% (Jain et al., 2014) . The estimated annual increase in per capita waste quantity is about 1.33% per year. The large amount of the agro waste generated has created major environmental problems. Vermicomposting is the best biotechnology to reduce the load on the treatment and disposal of biodegradable agro waste. Keeping this in view, the present study was planned to assess the effect of N and vermicompost in presence of herbicide (C. propargyl) on wheat yield and nutrients uptake by wheat.
MATERIALS AND METHODS
A pot culture experiment was conducted to study the response of graded levels of N in combination with vermicompost and herbicide on yield and nutrient uptake by wheat (T. aestivum L. cv. WH-711) at screen house, Department of Soil Science, CCS HAU, Hisar (29º 05' N, 75º 38' E, 222 m elevation). The soil used was sand in texture. Physico-chemical properties of the soil and vermicompost used and their methods of analysis are reported in Table 1 . The treatment combinations comprised five levels of N (0, 50, 100, 150 and 200 mg/kg) applied through urea, two levels of vermicompost (0 and 1% on dry wt. basis) and three levels of herbicide (0, 60 and 90 g a.i./ha). Experimental data was statistically analysed by completely randomized design with three replications. Five kilogram air dried soil was spread on a polyethylene sheet and required amount of either fertilizer, vermicompost or in combinations as per above schedule were applied and thoroughly mixed. Half of N was applied through urea solution at the time of sowing and another half was applied 21 days after sowing (DAS). A basal dose of P, K and zinc (Zn) at 60, 75 and 5 mg kg -1 soil was added through potassium dihydrogen orthophosphate and ZnSO4.7H2O solutions. Herbicide was applied after 35 DAS.
For these treatments, chemicals of analytical grade were used. Before sowing, about 200 g of soil was removed from each pot. The pot was irrigated with one liter of deionized water. On disappearance of free water from the surface, 10 seeds of wheat were placed eight in circle and two in centre of the pot. Then, these Sheoran et al. 3953 seeds were covered by spreading 200 g of soil. Thereafter, the pots were covered with newspaper to prevent drying out of soil. After 12 days, five plants in each pot were maintained. Intercultural operations and irrigations with deionised water were done as and when required. Crop was harvested at maturity. The plants were thoroughly washed with distilled water. The excess of water was removed by gentle shaking and pressing between two filter papers and then dried in oven at 50°C. The grains and straw were separated and weighed separately from each pot. The grains and straw were ground in a Willey mill using stainless steel sieve. Each sample was mixed thoroughly after grinding and stored in polythene bags. Then these samples were analyzed for total N, P and K in laboratory by following standard procedures. N in plant samples was determined by using Colorimetric (Nessler's reagent) method (Lindner, 1944) . P in plant samples was determined by using Vanadomolybdophosphoric yellow color method (Koenig and Johnson, 1942) . K in plant samples was determined by using flame photometer (directly).
RESULTS AND DISCUSSION

Grain yield
Data presented in Table 2 revealed that the grain yield of wheat increased significantly with the successive increase in N application up to the level of 150 mg N/kg soil and the extent of increase was from 2.70 to 8.24 g/pot over control. The difference in grain yield was nonsignificant between 150 mg N/kg soil (8.24 g/pot) and 200 mg N/kg soil (9.29 g/pot). Results are in agreement with Lloveras et al. (2001) , Iqtidar et al. (2006) , Ali et al. (2011) and Siddiqui et al. (2013) . Application of vermicompost alone significantly increased the grain yield over the control (without vermicompost) and the extent of increase in grain yield was from 2.70 to 4.81 g/pot. Similar findings were reported by Ranwa and Singh (1999) and Khandal and Bhardwaj (2000) . Similarly, N application in conjugation with vermicompost (150 mg N/kg soil + vermicompost) significantly increased the grain yield of wheat up to the levels of 150 mg N/kg soil and the extent of increase was from 2.70 to 10.73 g/pot. However, the difference between the conjugate use of 150 mg N/kg soil + vermicompost and 200 mg N/kg soil + vermicompost was found non-significant with respect to grain yield. The added beneficial effect of vermicompost was because of vermicompost contains macro and micro nutrients and also improves physico-chemical and biological properties of the soil, which may improves the availability of applied and native nutrients in soil. From the results presented above, it can be revealed that N in combination with vermicompost had more beneficial effect than their individual effect. These findings are similar to that reported by Sujathamma et al. (2001) and Shekhon et al. (2011) . Data presented in Table 2 indicated that application of C. propargyl at 60 and 90 g a.i./ha significantly decreased the grain yield from 4.74 to 3.60 and to 2.93 g/pot, respectively over control (without C. propargyl) . Application of C. propargyl at 60 and 90 g a.i./ha also declined the grain yield of wheat from 11.53 to 10.96 and Table 3 revealed that application of C. propargyl at 60 and 90 g a.i./ha significantly decreased the grain yield in the presence of vermicompost and the extent of decrease was from 9.08 to 8.91 g/pot and 7.63 g/pot, respectively. From the above results, it can be revealed that due to phytotoxic effect of C. propargyl, grain yield decreased and this deleterious effect of C. propargyl was reduced with the application of N and vermicompost. These results are similar to those reported by Duhan et al. (2006) and Wagner and Nadasy (2009) .
Straw yield
It was observed that the straw yield data also followed the similar trend as that of grain yield. There was significant increase in straw yield of wheat with the successive increase in N levels up to the 150 mg kg -1 soil (Table 2 ) and the extent of increase from 4.97 to 9.44 g/pot. These findings are similar to Ali et al. (2011) and Siddiqui et al. (2013) . Application of vermicompost alone also significantly increased the straw yield over the control (without vermicompost) and the extent of increase in grain yield was from 4.97 to 6.60 g/pot. Similar findings were reported by Ranwa and Singh (1999) and Khandal and Bhardwaj (2000) .
The application of N as well as vermicompost significantly increased the straw yield (150 mg N/kg soil and vermicompost) and the increase was from 9.44 g/pot to 11.89 g/pot over control. Thus, there was significant added effect of vermicompost when applied in conjugation with N fertilizer. These findings were similar to those reported by Billore et al. (2009 ), Shekhon et al. (2011 and Duhan et al. (2011) . The data presented in Table 2 indicated that application of C. propargyl at 60 and 90 g a.i./ha significantly decreased the straw yield from 7.16 to 5.87 and to 4.31 g/pot, respectively over control (without C. propargyl) . Application of C. propargyl at 60 and 90 g a.i./ha also declined the straw yield from 13.10 to 12.02 and to 10.81 g/pot, respectively in the presence of 200 mg N kg -1 soil. Data presented in Table 3 revealed that application of C. propargyl at 60 and 90 g a.i./ha also significantly decreased the straw yield in the presence of vermicompost and the extent of decrease was from 9.93 to 9.27 g/pot and further to 8.45 g/pot, respectively. Wagner and Nadasy (2009) and Kumar (2010) reported that herbicides (2,4-D and IPU) had phyto-depressive effects.
Nutrients uptake
Nitrogen uptake by grain
Uptake of N by wheat grains also increased significantly with the application of N and N + vermicompost (Table 4) . It is so because uptake is a mathematical parameter calculated from yield and N content. As both yield and N content increased significantly over control, so uptake of N also increased significantly. A perusal of data (Table 4) indicated that with the increase in successive doses of N the uptake of N by grains increased significantly up to 200 mg N/kg soil and the extent of increase was from 25.92 mg/pot to 149.56 mg/pot over control. Similar, results were reported by Ahmad et al. (2007) . Data further revealed that application of vermicompost alone also significantly increased the N uptake from 25.92 to 63.49 mg/pot over control. Similar, results were reported by Sreenivash et al. (2000) and Davari et al. (2012) . Conjugative use of N and vermicompost recorded the highest N uptake by grains and the extent of increase with nitrogen at 200 mg kg -1 soil + vermicompost at one percent was from 25.92 to 193.41 mg/pot over control. It is further reported that combined use of N and vermicompost was found superior than their individual use. Our results were in agreement with Jadhav et al. (1997) , Khokhar and Nepalia (2010) and Sefidkoohi and Sepanlou (2013) .
The data presented in Table 4 indicated that application of C. propargyl at 60 and 90 g a.i./ha significantly 
Nitrogen uptake by straw
N uptake by wheat straw also increased significantly with the application of N and N + vermicompost (Table 4) . A perusal of data (Table 4) indicated that application of N significantly increased the uptake of N by straw up to 200 mg N/kg soil and the extent of increase was from 15.40 mg/pot to 54.72 mg/pot over control. Similar, results were reported by Ahmad et al. (2007) . Data further revealed that application of vermicompost alone also increased significantly the N uptake from 15.40 to 27.06 mg/pot over control. Similar, results were reported by Gupta et al. (1996) and Sreenivash et al. (2000) . Conjugative use of N at 200 mg/kg soil and vermicompost at 1% recorded the highest N uptake (73.70 mg/pot) by straw over control. It is further reported that combined use of N and vermicompost was found superior than their individual use. Results are in agreement with those reported by Khokhar and Nepalia (2010) and Sefidkoohi and Sepanlou (2013) . The data presented in Table 4 indicated that application of C. propargyl at 60 and 90 g a.i./ha significantly decreased the N uptake by straw from 29.35 mg/pot to 20.54 and to 13.79 mg/pot, respectively over control (without C. propargyl) . Application of C. propargyl at 60 and 90 g a.i./ha also decreased the N soil. Table 5 revealed that application of C. propargyl at 60 and 90 g a.i./ha significantly decreased the N uptake by straw in the presence of vermicompost and the extent of decrease was from 51.63 to 44.49 mg/pot and further to 38.87 mg/pot, respectively. Majumdar et al. (2010) and Sarmamy and Khidir (2013) also reported similar results.
Phosphorus uptake by grain
A perusal of data (Table 6 ) indicated that with the increase in successive doses of N the uptake of phosphorus by wheat grains increased significantly up to 200 mg N/kg soil and the extent of increase was from 11.07 mg/pot to 57.59 mg/pot over control. Similar results reported by Nedelciuc et al. (1995) and Gupta et al. (1992) . Data further revealed that application of vermicompost alone significantly increased the P uptake from 11.07 to 26.45 mg/pot over control. Similar, results were reported by Sreenivash et al. (2000) and Davari et al. (2012) . Conjugative use of N and vermicompost (200 mg N/kg soil + vermicompost at 1%) recorded the highest P uptake (71.55 mg/pot) by grains over control. It is further reported that combined use of N and vermicompost was found superior than their individual use. Results are in agreement with Khokhar and Nepalia (2010) and Goel and Duhan (2011) . The data presented in Table 6 indicated that application of C. propargyl at 60 and 90 g a.i./ha significantly decreased the P uptake by grains from 25.59 mg/pot to 17.28 and to 12.30 mg/pot, respectively over control (without C. propargyl) . Application of C. propargyl at 60 and 90 g a.i./ha also declined the P uptake by grains from 74.94 mg/pot to 69.04 and to 56.12 mg/pot, respectively in the presence of 200 mg N kg -1 soil. Data presented in Table 7 revealed that application of C. propargyl at 60 and 90 g a.i./ha also significantly decreased the P uptake by grains in the presence of vermicompost and the extent of decrease was from 57.20 to 54.35 mg/pot and further to 43.49 mg/pot, respectively. This decrease in P uptake by grains with the application of C. propargyl at both levels may be due to phytotoxic effect of herbicide. Osborne et al. (1993) and Sarmamy and Khidir (2013) also reported similar type of results.
Phosphorus uptake by straw
A perusal of data (Table 6 ) indicated that with the increase in successive doses of N the uptake of P by wheat straw increased significantly up to 200 mg N/kg soil and the extent of increase was from 3.74 mg/pot to 18.24 mg/pot over control. Similar, results were reported by Ahmad et al. (2007) . Data further revealed that application of vermicompost significantly increased the P uptake from 3.74 to 6.60 mg/pot over control. Similar, results were reported by Sreenivash et al. (2000) and Bhardwaj et al. (2000) . Conjugative use of N and vermicompost recorded the highest P uptake by wheat straw and the extent of increase with 200 mg N/kg soil + vermicompost at 1 % was from 3.74 to 25.86 mg/pot over control.
It is further reported that combined use of N and vermicompost was found superior than their individual use. Our results were in agreement with those reported by Benbi et al. (1998) and Sefidkoohi and Sepanlou (2013) .
The data presented in Table 6 indicated that application of C. propargyl at 60 and 90 g a.i./ha significantly decreased the P uptake by straw from 7.16 mg/pot to5.28 and to 2.58 mg/pot, respectively over control (no C. propargyl) . Application of C. propargyl at 60 and 90 g a.i./ha also declined the P uptake by straw from 28.82 to 22.83 and to 17.29 mg/pot, respectively in the presence soil. Data presented in Table 7 further revealed that application of C. propargyl at 60 and 90 g a.i./ha also significantly decreased the P uptake by straw in the presence of vermicompost and the extent of decrease was from 16.88 to 13.90 mg/pot and further to 10.14 mg/pot, respectively. Results are in agreement with Majumdar et al. (2010) and Sarmamy and Khidir (2013) .
Potassium uptake by grain
It was observed from the data that uptake of K by wheat grains increased significantly with the application of N up to 200 mg N/kg soil (Table 8 ) and increase was from 13.23 mg/pot to 40.87 mg/pot over control. Similar, results were reported by Gupta et al. (1992) . Data further revealed that application of vermicompost alone significantly increased the K uptake from 13.23 to 25.97 mg/pot over control. Results are similar to those reported by Sreenivash et al. (2000) and Davari et al. (2012) . Conjugative use of N and vermicompost recorded the highest K uptake (51.42 mg/pot) by grains over control. Our results were in agreement with Duhan et al. (2006) , Khokhar and Nepalia (2010) and Sefidkoohi and Sepanlou (2013) . The data presented in Table 8 indicated that application of C. propargyl at 60 and 90 g a.i./ha significantly decreased the K uptake by grains from 27.96 mg/pot to 20.16 and to 15.23 mg/pot, respectively over control (without C. propargyl) . Application of C. propargyl at 60 and 90 g a.i./ha decreased the K uptake by grains from 55.34 to 48.22 and to 37.72 mg/pot, respectively in the presence of 200 mg N kg -1 soil. Data presented in Table 9 indicated that application of C. propargyl at 60 and 90 g a.i./ha also significantly decreased the K uptake by grains from 49.94 to 44.56 mg/pot and to 35.09 mg/pot, respectively in the presence of vermicompost. Similar findings were reported by Majumdar et al. (2010) and Sarmamy and Khidir (2013) .
Potassium uptake by straw
A perusal of data (Table 8) indicated that with the increase in N doses, the uptake of K by wheat straw also increased significantly up to 200 mg N/kg soil and increase was from 46.71 to 143.78 mg/pot over control. Similar, results were reported by Ahmad et al. (2007) . Data further revealed that application of vermicompost alone significantly increased the K uptake from 46.71 to 65.34 mg/pot over control. Rathore et al. (1995) and Sreenivash et al. (2000) reported similar results. Conjugative use of N and vermicompost recorded the highest K uptake by straw and the extent of increase with nitrogen at 200 mg/kg soil + vermicompost at 1% was from 46.71 to 178.43 mg/pot over control. It is further reported that combined use of N and vermicompost was found superior than their individual use. Our results were in agreement with Thakral et al. (2003) and Sefidkoohi and Sepanlou (2013) .
The data presented in Table 8 indicated that application of C. propargyl at 60 and 90 g a.i./ha significantly decreased the K uptake by straw from 73.03 to 56.93 and to 39.22 mg/pot, respectively over control (without C. propargyl) . Application of C. propargyl at both the levels significantly decreased the K uptake by straw from 182.09 to 163.47 and to 143.77 mg/pot, respectively in the presence of 200 mg N/kg soil. Data presented in Table 9 further revealed that application of C. propargyl at 60 and 90 g a.i./ha also significantly decreased the K uptake by straw in the presence of vermicompost and the extent of decrease was from 126.11 to 115.87 mg/pot and to 102.24 mg/pot, respectively. Similar findings were reported by Duhan et al. (2006) and Majumdar et al. (2010) .
Conclusion
Grain and straw yield of wheat increased significantly with the increasing levels of N up to 150 mg/kg soil over control as well as vermicompost thereafter no significant increase in yield was observed. Application of vermicompost also increased the grain and straw yield over control. Application of C. propargyl significantly decreased the grain and straw yield at both the levels (60 and 90 g a.i./ha) either alone or in combination with N and vermicompost. Application of N as well as vermicompost subsides/lower down the phytotoxic effect of C. propargyl. NPK uptake by grain and straw increased significantly with increasing levels of N alone as well as in combination with vermicompost (at 1%). Application of C. propargyl significantly decreased the NPK uptake in grain and straw at both the levels.
